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[Document Name] Specification 

[Title of the Invention] METHOD OF INHIBITING HAIR GROWTH 
[CI a ims ] 

[Claim 1] A hair-growth inhibitor comprising an 
inhibitor of elastase-like enzymes as an active ingredient. 

[Claim 2] The hair-growth inhibitor according to Claim 
1, wherein the inhibitor of elastase-like enzymes is an 
inhibitor of an elastase-like enzyme derived from a dermal 
iibi" ob last. 

[Claim 3] The hair-growth inhibitor according to Claim 
1 or 2, wherein the inhibitor is used in the form of an 
external skin-care composition. 
[Detailed E>escription of the Invention] 
[0001] 

[Technical Field to which the Invention Belongs] 

The present invention relates to a hair-growth 
inhibitor, and more particularly to a hair-growth 
inhibitor, by which hair growth on the legs and arms, and 
the like can be effectively inhibited. 
[CO 02] 
[Prior Art] 

A biological function of the scalp hair and body 
hair is to protect important organs of the head, chest, 
limbs and the like. With the development of clothes and 
protecting means, however, the organ-protecting function 
carried by the body hair has come to be unimportant. 
[00 03] 



The s c a 1 p hair is generally desired :o c e thick. In 
recent years, however, tne tendency to prefer having no 
hair on, particularly, limbs and the like has oeen 
strengthened from the viewpoint of an aesthetic appearance. 
Therefore, various methods for removing the body hair have 
been developed and used. Specific examples thereof 
include mechanical removing methods making use of a shaver, 
hair plucker or the like, methods of using a depilatory to 
depilate body hair out of its root, methods of using a 
hair remover to remove body hair by its chemical reaction, 
etc . 

[0004] 

[Problems Sought for Solution by the Invention] 

However, these methods for removing the body hair 
are accompanied by the physical or chemical irritation" of 
the skin, and the lastingness of their removing effects on 
the body hair is limited even though there is some 
difference between the methods. Therefore, such a 
treatment for removing the body hair must be conducted 
again after a certain period of time. It is thus desired 
to lighten the removal treatment of the tody hair. 
[ 0 0 0 5 ] 

Accordingly, it is an object of the present 
invention to provide a hair-growth inhibitor by which the 
growth of body hair can be effectively inhibited to reduce 
the number of removal treatments of the body hair. 
[000*5] 




[Means for the solution cf the Problems] 

In view of the foregoing circumstances, the present 
inventors have carried out an extensive investigation. As 
a result, it has been quite surprisingly found that 
inhibitors of enzymes which degrade elastin known as a 
structural protein in the artery, tendon, skin or the like 
have an excellent inhibitory effect on hair growth, thus 
leading to completion of the present invention, 
r n n n 1 1 

L ^ ^ ' J 

The present invention thus provides a hair-growth 
inhibitor comprising an inhibitor of elastase-like enzymes 
as an active ingredient. 
[0008] 

[Mode for Carrying out the Invention] 

As the inhibitor cf elastase-like enzymes useful in 
the practice of the present invention, is preferred an 
elastase inhibitor, particularly, an inhibitor of 
elastase-like enzymes derived from a dermal fibroblast. 
Such inhibitors include substances which exhibit an 
inhibitory activity of at least 50% at 1 mM in an enzyme 
activity-measuring system making use of an enzyme solution 
extracted from, for example, cultured human fibroblasts 
with a 0.1% Triton X-100/0.2 M Tris- hydrochloric acid 
buffer solution (pH: 8.0) and containing N-succinyl -Ala- 
Ala -Ala -p- nit roani 1 ide as a substrate. 
[0009] 

Examples of such elastase-like enzyme inhibitors 
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include phosf honic acid derivatives, mercapt opropionamide 
derivatives and salts thereof. 
[ 0 0 1 0 ] 

The phcsphcnic acid derivatives include compounds 

represented by the following general formula (1): 

[ iD 0 1 1 ] 

[Chemical Formula 1] 

0 R 2 
II I 

P^-E'-NHC H^OMH-R 3 ( 1 ) 

I 

OH 
[0012] 

wherein R" is a hydrogen atom, a hydroxyl group, a 
hydrocarbon group which may be substituted, or a sugar 
residue which may be substituted, F 2 is a hydrogen atom, a 
hydrocarbon group which may be substituted, or a sugar 
residue which may be substituted, and F, 3 is a hydrogen 
atom c»r a -CM ( F: 4 ) COOH (in which R 4 is a hydrogen atom or a 
hydrocarbon grc>up which may be substituted), and salts 
thereof. 

[0013] 

In the formula (1), the hydrocarbon groups which are 
represented by R 1 , F2 and R i] and may be substituted may be 
either saturated hydrocarbon groups or unsaturated 
hydrocarbon groups, and examples thereof include alkyl, 
alkenyl, alkynyl, cyclic alkyl, cyclic alkenyi, aromatic 
hydro carbon and araikyl groups. These hydrocarbon groups 
preferably have 1 to 24 carbon atoms, particularly' 1 to 18 




carbon atoms . 
[1014] 

Of the hydrocarbon groups, the alkyl, cyclic alkyl, 
aromatic hydrocarbor. and aralkyl groups are preferred. 
The alkyl groups are preferably linear or branched alkyl 
groups having 1 to 12 carbon atoms, with n-propyl, 
isopropyl, n-butyl, isobutyl, tert-butyl and i soamyl 
groups being mere preferred. The cyclic alkyl groups are 
preferably 5- to 7 -member ed alicyclic alkyl groups, with 
cyclopentyl and cyclohexyl group being more preferred. 
The aromatic hydrocarbon groups are preferably aromatic 
hydrocarbon groups having 6 to 14 carbon atoms, such as 
phenyl and naphthyl groups. The aralkyl groups are 
preferably alkyl groups having 1 to 5 carbon atoms, which 
have been substituted by an aromatic hydrocarbon group 
having 6 to 12 carbon atoms, and examples thereof include 
2-pheny lethyl (= phenethyl ) , 2- ( 1-napht hyl ) ethy 1 and 2-(2- 
napht hy 1 ) ethyl groups . 
[0015] 

E x a mp 1 e s of at om s c- r q r cups which may be s u b stituted 
on these hydrocarbon groups include hal:gen atoms, a 
hydroxyl group-, a.lkoxyl groups, acyl groups, an amino 
group* which may be protected, and heterocyclic groups. 
The halogen atoms include chlorine, bromine and iodine 
atoms. The alkoxyl groups are preferably alkoxyl groups 
having 1 to 12 carbon atoms, and examples thereof include? 
me t hoxy , ethoxy and i sopropoxy groups. The acyl groups 




are preferably alkanoyl groups having 1 to 12 carbon atoms, 
and examples, thereof include acetyl, prcpionyl and butyryl 
groups. Examples of the amino group which may be 
protected include amino, acylairino and alkylamino 
dial kyl amino- groups. The heterocyclic groups are 
preferably 5- to 14-membered monocyclic or fused ring 
groups having, as het e roa torn ( s ) , 1 to 3 nitrogen, oxygen 
and/or sulfur atoms, and examples thereof include pyridyl, 
pyrioaziny 1 furyl, thienyl, indolyl, thiazolyl, 
imidazolyl, benzofuryl and benzothienyl groups . 
[ 0 0 1 1 ] 

The sugar residues include noncsaccharide residues 
and oligosaccharide residues. Examples of groups which 
may be substituted on these sugar residues include alkyl, 
acyl and aralkyl groups. Examples of the alkyl, acyl and 
aralkyl groups include the same alkyl, acyl and aralkyl 
groups as mentioned above. 
[0 017] 

These phosphcnic acid derivatives can he prepared in 
a c c o r d a n c e with, for e xamp 1 e , the process describ e ci i n 
Japanese Patent Application Laid-Open No. 105698/1993. 
[0018] 

The mere apt opropi on amide derivatives include, fc>r 
examples, compounds represented by the follc>wing general 
f ormu la ( 2 ) : 

[001 9] 
[Chemical Formula 0] 




R fc " 
I 

R 5 -SCH : CHCONH (CH : ) ri -P. : (2 ) 

[0 02 0] 

wherein R 5 is a hydrogen atom or an acyl group, R c is a 
hydrogen atom or a hydrocarbon group which may be 
substituted, R 7 is a hydrogen atom, a carfcoxyl group, an 
alkoxycurbonyl group, a hydrocarbon croup which may be 
substituted, a heterocyclic group which may be substituted, 
or an acyl group, and n is a number of 1 to 20. 
[0021] 

In the formula (2), the acyl groups represented by 
R 5 and R 7 include alkanoyl groups and aryl car bony 1 groups. 
The alkanoyl groups are preferably alkanoyl croups having 
1 to 12 carbon at cms, and examples thereof include acetyl, 
propionyl and butyryl groups . The arylcarbonyl groups are 
preferably having 7 to 10 carbon atoms, and examples 
thereof induce benzoyl, substituted benzoyl, 
naphthylcarbonyl ana subst i tuted naphthy lcarbonyl groups . 
Examples of groups or atoms substituted on the benzoyl and 
naphthylcarbonyl groups include alkyl groups, alkoxyl 
groups, halogen atoms, an amino group, a hydroxyl group 
and a 1 kanoy 1 oxy groups . 
[0022] 

The hydrocarhon groups which are represented by R 6 
and P,'' and may be substituted include the same groups as 
those mentioned above as to Ft, R" and R M . 
t J023] 




The heterocyclic group represented by P.' is 
preferably a 2- to 14-memoered monocyclic or fused ring 
:roup having, as heteroatom ( s ) , 1 to 3 nitrogen, oxygen 
and/or sulfur atoms, and examples thereof include pyridyl, 
pyridazinyl, furyl, thienyl, indolyl, thiazolyl, 
imidazolyl, ben zo furyl, benzot hi eny 1 , py r ro 1 i di ny 1 , 
pi pe r idi ny 1 , mo rphol iny 1 and pipe ra ziny 1 g r ouos . Examples 
of atoms or groups which may tie substituted on the 
heterocyclic group, include haloqen atoms, a hydroxyl group, 
alkoxyl groups, acyl groups and an amino group which may 
be protected. Specific examples of these substituents 
include the same substituents as the substituents of the 
hydrocarbon groups mentioned above as to F. 1 , R 2 and R A . 
[0024] 

The alkoxycarbonyl group represented by F. 7 includes 
a 1 koxyca rbony 1 groups having 1 to 12 carbon atoms, and 
specific examples thereof include me thoxy ca rr ony 1 , 
e thoxyca rbony 1 , i sopropoxycarbony 1 and but cxyca rbony 1 
groups . 

[002 5] 

These mercaptoproplcnamide (derivatives can be 
prepared in accordance with, for example, the process 
described in Japanese Patent Application Laid-open No. 
2 4 2 2 4/1 282 . Incidentally, these mercaptopropionami.de 
derivatives are known to have an inhibitory effect on 
mammalian c o 1 1 a gen a se s , but not known at all tc have an 
i n h i o i tory effect o n e 1 a s t a s e - 1 i k e e n z y me s . 



[0 02 6] 

The phcsphonie acid derivatives and mercapto- 
propionamide derivatives may be used in the form of 
pharmaceutical .1 y acceptable salts or hydrates. Examples 
of the salts include alkali metal salts, alkaline earth 
metal salts, organic amine salts and amino acid salts. 
Examples of the alkali metal salts include the sodium salt 
and potassium salt. The examples of the alkaline earth 
metal s^lts include the calcium salt and magnesium salt. 
Examples of the organic amine salts include the ammonium 
salts, methylamine salt, triet hylamine salt and pyridinium 
salt. Examples of the amino acid salts include the 
arginine salt, lysine salt and histidine salt. The alkali 
metal salts and amino acid salts are more preferred. 
[0027] 

No particular limitation is imposed cn the hair- 
growth inhibitor according to the present invention. 
However, it is preferably used in the form of an external 
s k i n-ca re comp osit ion , particularly, a cosmeti c 
composition related to hair removal, depilation or shaving. 
Specific: examples of such a cosmetic comp>osition include 
hair removers in the form of paste, cream or aerosol, 
depilatories in the form of wax, gel or sheet, after- 
treatment compositions used for a treatment after hair 
removal or depilation, such as lotion and cream, 
ant iperspi rant and deodorant cosmetics such as deodorant 
lotion, deodorant powder, deodorant spray and deodorant 




stick, treatment c omp ositi o ns before shaving, sue hi as pre- 
shave lotion, shaving compositions; such as shaving cream, 
and treatment compositions after shaving, such as after- 
shave lotion. 
[0 02 8] 

It is preferred that the amount of the active 
ingredient incorporated into the hair-growth inhibitor 
according to the present invention be generally 0.0001 to 
10 I by weight, particularly, 0.001 to 3 % by weight from 
the viewpoints of the inhibitory effect on hair growth, 
pro f i tabi 1 i t y , etc. 
[0 02 9] 

In the hair-growth inhibitor according to the 
present invention, various optional ingredients commonly 
used f o r c come tics, qua si-drugs and drugs may be suitably 
i n c o rpo rated as needed so far as no* d e t r i me ntal influence 
is thereby imposed on the effects of the present invention. 
Examples of such optional ingredients include p-urified 
water, ethanol, oily substances, moisturizers, thickeners, 
preservatives, emu 1 si fiers, medicinally-effective agents, 
powders, ultraviolet absorbents, pigments, perfume bases 
and emulsion stabilizers. 
[ 0 0 2 0 ] 

Examples of the oily substances include liquid 
p a r a f f i n , vaseline, paraffin wax, squalane, beeswax, 
ca rnauba wax, olive oil, lanolin, higher alcohols, 
syntnetic esters of a higher alcohol and a fatty acid and 




silicone oil. Examples cf the rriCistunzers include 
sorbitol, xylitol, glycerol, mannitcl, propylene glycol, 
1 , 3-butylene glycol, 1 , 4-butylene glycol, sodium 
pyr re 1 i donee a r boxy la te , lactic acid , sodium lactate , 
p ;>1 yo xye t hy 1 ene fatty acid esters and polyethylene Glycol. 
Examples of the thickeners include water-soluble polymers 
such as carboxy vinyl polymers, carboxymethyl cellulose, 
polyvinyl alcohol, carrageenan and gelatin, and 
electrolytes such as sodium chloride and potassium 
chloride. Examples of the preservatives include urea, 
met hy Ipa raben, ethyl par a ben , propylparaben , bu t ylpar aben 
and sodium benzoate. Examples of the emulsifiers include 
nonionic surfactants such as polyoxyethylene alkyl ethers, 
polyoxyethy 1 ene fatty acid esters, polyoxyethylene 
sorbitan fatty acid esters, glycerol fatty acid esters, 
polyglycerol fatty acid esters, polyoxyethylene glycerol 
fatty acid esters, polyoxyethylene hardened castor cil and 
polyoxyethylene sorbitol fatty acid esters. Examples of 
the powders include talc, sericite, mica, kaolin, silica, 
bentcnite, vermiculite, zinc white, mica, mica titanium, 
titanium oxide, magnesium oxide, zirconium oxide, barium 
sulfate, iron oxide red, iron oxide and ultramarine blue. 
[C0.31] 

[Effects of the Invention] 

The hair-growth inhibitors according to the present 
invention have an excellent inhibitory effect on hair 
qrowth and are hiah in safety for the human bodv. 




[0032] 
[Examples] 

The present invention will hereinafter be described 
in more detail by the following Examples. However, the 
present invention is not limited to these examples. 

[00 3 3] 
Example 1 : 

[Hair cycle and elastase activity] 

After a fascia was removed from the shaved back skin 
of each of 3D rats (male) aged 5 weeks to 13 weeks that 
were in various hair-growing stages, cutaneous tissue 
specimens 4 mm in diameter were prepared. A phosphate 
buffer solution (PBS) was then put in a peripheral part of 
a Petri dish for organ culture (Falcon 3037) for the 
purpose of keeping humidity constant, and the cutaneous 
tissue specimens (6 tissue specimens/dish) were arranged 
on a triangular grid placed on an inner dish with the 
epidermis upside. A liquid medium (DM EM, 0.7 ml) was 
added into the inner dish to conduct culture at 31°C for 
24 hours in a gas phase of 60% O? and 5% C0 2 . The thus- 
obtained culture supernatant was used for the measurement 
of elastase activity. 
[0034] 

The measurement of elastase activity was conducted 
in accordance with the method by Bieth et al . [Biochem. 
Biophys. Res. Cominun . , 53, 333-?90 (1973)]. More 
specifically, a 2 0 mM sol ut icon of N-suc- ( Ala ) ? -p- 
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nitroanilide was used as a substrate and added in a 
proportion of 5 |il per 95 \xl of the culture supernatant. 
A reaction was conducted at 37°C for 4 hours, and an 
absorbance at 410 nm was measured, thereby determining the 
amount of nitroaniline formed by the reaction with the 
enzyme. With respect to the enzyme activity, the activity 
that 1 nmol per hour of nitroani line is formed was 
regarded as 1 unit. 
[0035] 

As apparent from the result shown in Fig. 1, the 
rise and fall of the activity of an elastase in the 
cutaneous tissue released in the culture supernatant very 
much corresponded to the hair cycle thereof. More 
specifically, a high value was exhibited in a hair 
follicle-forming phase (growth phase), and a fall in 
activity value was recognized in a transient phase or 
resting phase. This result suggests that a rise in the 
activity of the elastase in the cutaneous tissue is 
indispensable to hair follicle formation and its growth. 
[0036] 

Test Example 1: Elastase act ivity- inhibiting test in 

cultured human fibroblast 
Normal human fibroblasts commercially available from 
Dainippon F'harmaceut ical Co., Ltd. were subcultured in a 
DMEM medium containing a 10% fetal bovine serum and used 
in this test. The cells separated from a Petri dish with 
a rubber policeman were suspended in PES, collected by 
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means of a low-speed centrifugal separator and washed 3 
times with PBS. The thus-treated cells were suspended in 
a 0.1% Triton X-100/0.2 M Tris-HCl buffer (pH: 8.0) and 
u 1 t rasonica 1 1 y disrupted to use as an enzyme solution. 

125 mM N-Suc- ( Ala ) 3-p-nit roanilide was used as a 
substrate for the measurement of enzyme activity, and each 
subject (1 |il ; its concentration is shown in Table 1) was 
added to the enzyme solution (100 )il ) to conduct a 
reaction at 37°C for 1 hour. The reaction was stopped by 
adding acetic acid (5 [il ) . The amount of nitroaniline 
formed was determined by measuring an absorbance at 405 nm 
by means of a spectrophotometer. Percent inhibition of 
elastase activity by the subject is shown in Table 1. 
[0037] 




[Table 1] 



Sub j ect 


Concentration 


Percent inhibition of 
elastase activity (%) 


Compound 1 


0.1 mM 


8 5 . 6 


Compound 2 


0 . 1 mM 


82 . 1 


Compound 3 


0 . 1 mM 


90 . 2 


Compound 4 


1 mM 


6 8.4 


Compound 5 


0 . 1 mM 


90.1 


Compound 6 


U . I mM 


E 8 . 7 


Compound 7 


0 . 1 mM 


85.4 



[0038] 

[Chemical Formula 3] 




Compound 2 : 




1c 



ompound 3 : 





[0039] 




Test Example 2: Test cf inhibiting regeneration of mouse 

back hair 

Back hair cf a group of 5 C3H mice aged 6 weeks was 
shaved over 2x4 cm 2 by means of an electric hair clipper 
and an electric shaver so as not to damage their skins. 
Each subject, was applied to the shaved sites twice a day 
in an amount of 100 |il/time over 4 weeks. The subject was 
dissolved in a solvent (80% ethanol) to prepare a solution 
of a concentration shown in the following Table. Only the 
solvent was applied to a control group. After 3 weeks, a 
photograph of each shaved site was taken at a fixed 
magnification for observing the state of regenerated hair 
to compare a regenerated hair area ratio (regenerated hair 
area/shaved area) of the test group with that of the 
control group. The results are shown in Table 2. 



[0040] 
[Table 2] 



Sub j ect 


Concentration 


Percent inhibition of hair 
growth after 3 weeks from 
shaving (%) 


Compound 1 


1 mM 


5 £ . 7 


Compound 2 


1 mM 


5 9 . 1 


Compound 3 


1 mM 


6 A . 8 


Compound 4 


10 mM 


6 0 . 5 


Compound 5 


1 mM 


74.2 


Compound 6 


1 mM 


62.1 


Compound 7 


i mM 


5 9.7 




[0 04 1] 

As apparent from Tables 1 and 2, the subjects, which 
are elastase inhibitors, had an excellent inhibitory 
effect on hair growth. 
[004 2] 

Example 2: Hair growth inhibiting lotion 





( wt . % ) 


A Folyoxyethylene hardened castor oil 


0 . 8 


Ethanol 


30 . 0 


& Compound 1 


1 . 0 


Sodium dodecyl sul f ate 


0. 12 


Eiodecylmethy 1 amine oxide 


0. 18 


Isopropyl alcohol 


15.0 


Benzyl alcohol 


15. 0 


Glycerol 


2 . 0 


Purified water 


Balance 



[0 04 5] 

The components belcnging to A were dissolved, and 
the components belonging to B were separately dissolved. 
The solution cf B was added to the solution of A to 
uniformly stir and mix both solutions, thereby obtaining a 
hair growth inhibiting lotion. 
[0044] 

Example 5: Hair growth inhibiting cream 

(wt . % ) 

A Liquid paraffin 10.0 
Squalane 7.0 



Jo j oba oil 3.0 
Soli d paraffin 3 . 0 

Poly-jxyethylene cetyl ether 2.0 
Sorbioari sesquioleate 1.0 
Potassium hydroxide 0. I 

B Compound 1 1 . 0 

Gl ycerol 3 . 0 

Ethyl pa raben 0 . 1 

Purified water Balance 
[0045] 

The components belonging to A were heated to melt 
them, and the components belonging to B were separately 
heated to melt them. The melt of B was added to the melt 
of A to uniformly stir and mix both melts, thereby 
emulsifying thern. The resultant emulsion was then cooled 
to obtain a hair growth inhibiting cream. 
[ 0 0 4 6 ] 

Example 4: Hair growth inhibiting foam 



(wt . % ) 



Compound 1 
Cetanol 

Propylene glycol 

Ed methyl silicone oil 

Polyoxy ethylene hardened castor oil 

L i quid p=a ra f f i n 

P o 1 y v i n y 1 p y rrolid o n e 

Methyl pa raben 



Ethan ol i 0 . 0 

Purified water Balance 
B Liquefied petroleum gas i propel 1 ant ) 4.1) 
[0047] 

The components belonging to A were uniformly mixed 
and placed in a container. The component of B was charged 
into the container in accordance with a method known per 
se in the art to obtain a hair growth inhibiting foam. 

[0048] 
Example b : Aerosol 

(wt . % ) 

A Compound 1 1 . 0 

Cetanol 1 . 1 

Propylene glycol 4.0 
Ethanol 8.0 
Purified water Balance 

B Liquefied petroleum gas (propellant) 4.0 
[0049] 

The components belonging to A were uniformly mixed 
and placed in a container. The component of B was charged 
into the container in accordance with a method known per 
se in the art to obtain an aerosol. 
[Brief Description of the Drawing] 
[Fig. 1] 

The drawing d i agramma t i ca 1 1 y illustrates the 
relationship between a hair cycle and the activity of an 
elastase in cutaneous tissue. 




[Dccument Name] Abstract 
[Abstract] 

[Means for Solution] A hair- growth inhibitor comprising 
an inhibitor of e las t a se-1 i ke enzymes as an active 
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